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Field of the Invention 

This invention concerns an arrangement and a method 
for controlling an electronic device starting from images 
of a base. The invention also concerns an input unit for 
inputting images from a base. 
Background of the Invention 

The Applicant's Patent Publication No. WO98/20446 
discloses a reading pen which can be used for recording 
text by imaging this from a base. The reading pen has an 
optical sensor which records a number of images, with 
partially overlapping contents, of the; text which is to 
be recorded. In addition, the reading pen has a processor 
which puts together the images, identifies the text in 
the images and stores it in character-coded format. The 
text can then be transferred to a computer with which the 
reading pen communicates. 

In addition, the Applicant's Patent Publication No. 
WO99/60469 discloses an optical mouse which is arranged 
to position a cursor on a display of a computer. 

The reading pen and the optical mouse are two exam- 
ples of input units which can be used to input informa- 
tion into a computer and to control the function of a 
computer. Another example of an input unit is a keyboard, 
which can be used both to enter information and to con- 
trol the computer by means of various keyboard commands . 

A user does not want to have to change between dif- 
ferent input units in order to be able to carry out dif- 
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ferent functions. Therefore it is a general requirement 
that each input unit is to be able to be used for as many 
different functions as possible and in as flexible and 
simple a way as possible for the user. 

US Patent No. 5,932,864 discloses an arrangement 
for accessing electronic information via printed matter. 
More specifically, the arrangement comprises an input 
unit which via a keypad is switchable between a scanner 
mode and a mouse mode. In the scanner mode, a user can 
input an image of a dedicated object on the base, more 
specifically a bar code, a character c>r a symbol. The 
image is transferred from the input unit to a computer, 
which decodes the image and which, as a result, executes 
a preprogrammed command, for instance to obtain inter- 
active software from an external database and executing 
this software on the computer. During execution, the user 
can, by operating the keypad, change the input unit to 
the mouse mode in order to interact with the software on 
a display. 

A problem of inputting this type of dedicated 
objects is that the object must in many cases be accom- 
panied by some sort of explanatory text, so that the user 
can understand which command is initiated by the object. 
In spacious order catalogues this can usually be provid- 
ed, but in many other cases the space is more restricted. 
Therefore the user may have to learn to what each object 
relates, which however reduces the usability of the 
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arrangement if it is to be generalized beyond a certain 
application, such as programming a television set. 
Summary of the Invention 

An object of this invention is to additionally 
improve prior-art input units. More specifically it is 
an object to provide a general and flexible technique for 
controlling an electronic device. The provided technique 
should be intuitive to the user. 

This object is achieved by an arrangement according 
to claim 1 and a method according to claim 22. The depen- 
dent claims define preferred embodiments. 

According to a first aspect, this invention concerns 
an arrangement for controlling an electronic device, said 
arrangement comprising an input unit with an optical sen- 
sor for recording images, and a signal -processing unit 
for identifying predetermined information in at least one 
of said images and for controlling the electronic device 
dependent upon the predetermined information. The input 
unit is arranged, in a first function mode, to convert 
at least one image to a current text string containing a 
sequence of characters, and the signal -processing unit is 
arranged to control the electronic device on the basis of 
the current text string. 

According to the invention the arrangement for con- 
trolling an electronic device is based on an input unit 
function known per se, that is recording of text, which, 
however, is modified by making the signal -processing unit 
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control the electronic device on the basis of the current 
text string that is recorded. A user can thus control the 
electronic device on the basis of text which is read 
using the input unit. This is a great advantage since the 
command indication can be printed or written in more or 
less clear text on a base, whereby the control of the 
electronic device takes place in a way that is transpa- 
rent and intuitive to the user. Moreover, such text -based 
command indications can be incorporated into a running 
text, without affecting the lay-out of the text. In order 
to facilitate the user's identification of commands, 
these may, however, be marked somehow, for instance by 
using a divergent font, a divergent color, underlining 
etc . 

The inputting of text into the inventive arrange- 
ment can advantageously be accomplished in the same way 
as in the Applicant's above-mentioned patent publication, 
although other accomplishments within the scope of prior 
art are also feasible. The optical sensor can be a line 
sensor, but is advantageously an area sensor. 

The signal -processing unit is preferably accomplish- 
ed as software. However, it may consist of a specially 
adapted hardware circuit, for instance an ASIC, an FPGA 
etc, or a suitable combination of hard software and hard- 
ware . 
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The electronic device controlled by means of the 
arrangement can be a computer, a mobile phone, a PDA, 
or a similar electronic device. 

The command indication can correspond to a command 
to the electronic device at system or application level. 
The command can be, for instance, to emulate a keyboard 
command. Alternatively, it can also be a special command, 
for example a user-defined command. 

Besides command indications in clear text, the elec- 
tronic device can also be controlled by text which is 
used in specific applications in the Electronic device, 
such as addresses. The content of these addresses varies, 
but the arrangement is suitably arranged to identify the 
format of the current text string and, starting from 
this, interpret to what the text string relates. By "for- 
mat" is meant the overall layout of the text string, such 
as presence and location of one or more given characters 
or character combinations in a text string. 

The arrangement conveniently comprises a format 
database containing predetermined formats, to which the 
inputted text string is matched to determine whether a 
command is to be executed, and in that case which one. 
The arrangement advantageously also comprises a database 
editor which allows the user to introduce formats and 
associated commands into the format database. It is par- 
ticularly preferred for these commands to initiate execu- 
tion of software on the electronic device. Of course, 
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such an editable database may also comprise a set of 
regular text strings (command indications) which are 
matched in their entirety to the recorded text and which 
are each associated with a command. 

The use of a format database means that the arrange- 
ment, which with the input unit in its first function 
mode is arranged to input text, comprises an intelligent 
filter which interprets the inputted text in order to 
identify commands therein. The filter is intelligent to 
such an extent that it does not necessarily require iden- 
tical correspondence between the inputted text string and 
a text string in said database in order to identify a 
command. The use of such an intelligent filter gives 
several advantages. When necessary, the arrangement, with 
the input unit in one and the same function mode, can be 
used both to input text into the electronic device and to 
control the same. Moreover, the electronic device can be 
controlled, using at least part of the current text 
string, as will be described in more detail below. 

In a particularly preferred embodiment, the text 
string comprises an address. The format database thus 
comprises predetermined formats for different types of 
addresses, and the signal -processing unit is arranged to 
identify an address in the current text string and cause 
the electronic device to directly or indirectly connect 
to the address. 
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In a particularly preferred embodiment, the signal - 
processing unit is arranged to cause, when identifying 
an address for electronic mail in the recorded text, the 
electronic device to open a program for electronic mail. 
Preferably, the arrangement causes the device not only to 
open the program but also to open a template for electro- 
nic mail. It is still more preferred that the template is 
opened with the recorded e-mail address entered in the 
address field. It is also conceivable that the input unit 
is connected to the message field of the template, so 
that the input unit can be used to input message text, 
for instance by scanning of text or inputting of text, 
if the input unit has such a function mode. 

The identification of an e-mail address format can 
take place, for example, by recognition of the at sign 
(@) / the signal -processing unit interpreting all charac- 
ters which are associated with the at sign as part of the 
address . 

Furthermore the signal -processing unit can advanta- 
geously be arranged to cause, when identifying a web 
address in the recorded text, the electronic device to 
open a web browser. Preferably, the device is caused not 
only to open the browser, but also the web page corre- 
sponding to the web address. The signal-processing unit's 
identification of a web address format can, for example, 
be based on recognition of the character combination 
"http://" or "www", the signal-processing unit interpret- 
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ing all characters which are associated with said charac- 
ter combination as part of the web address. In this way, 
the user can easily and quickly open a web page by using 
the same input unit as he or she uses for other input 
functions . 

The signal -processing unit can also advantageously 
be arranged to cause, when identifying a phone number 
in the recorded text, the electronic device to call the 
phone number. 

The arrangement according to the invention is easy 
to use for the user who need only move the input unit 
over text or place it on text in order to control the 
electronic device. The text can be self-explanatory, 
which means that the arrangement will be intuitive to the 
user. The arrangement is also general and flexible, in 
that the electronic device can be controlled on the basis 
of the format of an inputted text string, and by using at 
least part of the text string. 

The arrangement can also easily be combined with 
other input unit functions which are based on recording 
of images by means of an optical sensor. 

In an advantageous embodiment, the arrangement also 
comprises an optical mouse function for controlling a 
cursor on a display of the electronic device. The user 
can then carry out mouse functions using the arrangement 
and also control the electronic device by recording text. 
The mouse function is advantageously integrated into the 
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input unit and realized in the same way as in the Appli- 
cant's above-mentioned patent publication. Other realiza- 
tions within the scope of prior-art technique are, how- 
ever, also possible. 

As mentioned above, the signal -processing unit can 
generate a predetermined command when recognizing one or 
more predetermined characters or words in the recorded 
text. The predetermined words can simply be designations 
of the commands that are generated. To this end, the 
arrangement may advantageously comprise a product on 
which a plurality of command indications are stated. The 
command indications can advantageously be indicated by 
character combinations which are easy for the user to 
understand. The product can be, for example, a mouse pad. 

In another advantageous embodiment, the arrangement 
comprises, alternatively or additionally, a handwriting/ 
handdrawing function for inputting of handwritten infor- 
mation into the electronic device. The handwriting/hand- 
drawing function is advantageously integrated into the 
input unit and realized in the same way as in the Appli- 
cant's Patent Publication WO99/60467. Other realizations 
within the scope of prior-art technique are, however, 
also possible. 

In one embodiment, the signal-processing unit is at 
least partially located in the same casing as the elec- 
tronic device. As a result, the input unit can be made 
simpler and cheaper. In addition, the processor capacity 
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which is already available in the electronic device can 
be used to carry out the functions of the signal-process- 
ing unit. Certain processing of the recorded text can, 
however, advantageously be carried out in the input unit, 
for example localization of the text in the image or 
images and conversion of the text to character-coded 
format, for example ASCII code, so that a smaller amount 
of information needs to be transmitted from the input 
unit to the electronic device. 

In another embodiment the signal-processing unit can 
be completely integrated with the input unit so that the 
electronic device receives one or more commands directly 
from the input unit. In another embodiment the input unit 
can just record images and transfer these to the signal- 
processing unit which carries out all the processing of 
the images . 

The input unit can be arranged to communicate with 
the electronic device by wireless means, so that the use 
of the input unit is as flexible as possible and so that 
certain functions can be used stand-alone. Alternatively, 
communication via a cable could be possible, for example 
via a USB. 

According to one more embodiment, the input unit 
functions in the first function mode as a handheld text 
scanner and the signal-processing unit is arranged to 
continually interpret the text content of the images 
recorded by the optical sensor. To prevent words which 
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are only intended to be inputted and stored in the elec- 
tronic device, but which consist of the same character 
combination as a command indication, from being inter- 
preted as a command, it is possible to place additional 
demands on what the signal -processing unit is to inter- 
pret as commands. For instance, it may be required that 
command indications consist of characters in special 
font, special size, printed in capital letters, under- 
lined, printed in extra bold type or in italics etc. 

Alternatively, the arrangement is designed in such 
manner that it can selectively be caused to operate in 
a control function mode, in which the signal-processing 
unit is arranged to control the electronic device on the 
basis of the current text string. The embodiment has the 
advantage that it simplifies the arrangement since it 
just has to interpret text in the control function mode. 
The risk that text which is only intended to be inputted 
and stored in the electronic device is erroneously inter- 
preted as a command is also eliminated. 

An input unit with a plurality of function modes is 
in one embodiment arranged to automatically select the 
function mode on the basis of the content of one or more 
images, i.e. by identifying some kind of predetermined 
information. The predetermined information can in prin- 
ciple be any information which makes it possible for the 
input unit to interpret that it is to change from a cur- 
rent function mode to a new function mode. The informa- 
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tion can, for example, consist of one or more predeter- 
mined characters, symbols, words, text in special font 
or line thickness or the like. When the input unit iden- 
tifies the predetermined information, it automatically 
changes to the required function mode. In this way the 
user does not need to press any buttons. 

In a preferred embodiment, the predetermined infor- 
mation is a predetermined pattern. If the input unit, for 
example, has a mouse function mode and a control function 
mode, it can be programmed to be able to identify the 
pattern on a mouse pad. When the user places the input 
unit on the mouse pad, it records an image of the pattern 
on the mouse pad. The input unit identifies the pattern 
as predetermined information which indicates mouse func- 
tion and it changes automatically to mouse function mode 
and processes the images to achieve the mouse function. 

It is, of course, convenient if the input unit is 
also arranged to change from the mouse function mode to 
the control function mode when it detects other predeter- 
mined information. If the input unit has only a mouse 
function mode and a control function mode, it can, for 
example, change back from the mouse function mode to the 
control function mode when it detects that the predeter- 
mined pattern for the mouse function mode is no longer 
present in the captured images. Alternatively, the change 
can be carried out on the basis of positive identifica- 
tion of a certain piece of predetermined information. 
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This automatic change between different function 
modes can, of course, be used independently of how many 
and which function modes the input unit comprises. As 
mentioned above, the input unit may, for example, com- 
prise a control function mode, a text inputting mode 
(scanner function mode) , a mouse function mode and a 
handwriting recording mode. 

The input unit may also comprise a photographing 
mode, in which it can be caused, like a camera, to record 
and store single images. 

In an advantageous embodiment, the predetermined 
information consists of a position-coding pattern, pre- 
ferably an absolute position-coding pattern. 

The advantage of a position-coding pattern is that 
the predetermined information can consist of one or more 
specific positions. This makes it easier for the device 
to identify when it is to change, as it does not need to 
carry out any character recognition (OCR) . 

Absolute position-coding patterns are known, for 
example, from US 5,852,434 and the Applicant's Patent 
Publication WO00/73983 which was not publicly available 
at the time of the filing the Swedish patent application 
from which the present application claims priority. 

According to a second aspect, the present invention 
relates to a method for controlling an electronic device, 
comprising the steps of operating a handheld input unit 
to record at least one image, identifying predetermined 
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information in said at least one image, and controlling 
the electronic device dependent upon said predetermin- 
ed information. In this method, said at least one image 
is converted to a current text string which comprises 
a sequence of characters, and the electronic device is 
controlled on the basis of the current text string. 

The advantages of this method are evident from the 
above discussion of the arrangement. The features of the 
arrangement are, where appropriate, applicable also to 
the method. 

The Applicant's Patent Publication WO99/60468 dis- 
closes an input unit which has an image-based mouse func- 
tion mode and an image-based input function mode. The 
input unit is changed by the user pressing buttons. 

A further object is to generally simplify the use 
of an input unit which has two function modes, so that 
the change between different function modes can be car- 
ried out in a way that is smooth for the user. This object 
is achieved by an input unit according to claim 28. The 
dependent claims define preferred embodiments. 

More specifically, the invention comprises according 
to a third aspect an input unit which has at least a first 
and a second function mode. The input unit comprises a 
detector for capturing of images, for instance an optical 
sensor, and an image processing device, for instance a 
processor, for processing the images to achieve said two 
function modes. The input unit is arranged to change from 
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the first to the second function mode when the image pro- 
cessor detects a first piece of predetermined information 
in one of said images . 

Like in the arrangement for controlling an electronic 
device, the predetermined information can in principle be 
any information which makes it possible for the input unit 
to interpret that it is to change from a current function 
mode to a new function mode. The information can, for 
example, consist of one or more predetermined characters, 
symbols, words, text in special font or line thickness or 
the like. When the input unit identifies the predetermin- 
ed information, it automatically changes to the required 
function mode. In this way, the user does not need to 
press any buttons. 

In a preferred embodiment, the predetermined infor- 
mation is a predetermined pattern. If the input unit, for 
example, has a mouse function mode and another function 
mode, it can be programmed to be able to identity the pat- 
tern on a mouse pad. When the user places the input unit 
on the mouse pad, the detector records an image of the 
pattern on the mouse pad. The image processor identifies 
the pattern as predetermined information which indicates 
mouse function and it then changes automatically to the 
mouse function mode and processes the images to achieve 
the mouse function. 

Of course, it is convenient for the input unit also 
to be arranged to change from the second function mode to 


16 


the first function mode when it detects a second piece of 
predetermined information. If the input unit just has a 
mouse function mode and an input function mode, it can, 
for example, change back from the mouse function mode to 
the input function mode when the image processor detects 
that the predetermined pattern for the mouse function mode 
is no longer present in the recorded images. Alternative- 
ly, the change can take place on the basis of positive 
identification of another predetermined pattern. 

In an advantageous embodiment, the predetermined 
information consists of a position-coding pattern, pre- 
ferably an absolute position-coding pattern. The advan- 
tage of this is evident from the above discussion of the 
arrangement for controlling an electronic device. 

The functions between which the change takes place 
can, for example, be a mouse function mode, a scanner 
function mode, a handwriting recording mode, a photo- 
graphing mode or some similar function mode which can 
be achieved on the basis of captured images. 
Brief Description of the Drawings 

This invention will now be described in greater 
detail by means of an embodiment with reference to the 
accompanying drawings, in which 

Fig. 1 schematically illustrates the composition and 
use of an arrangement according to the invention, and 
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Fig. 2 is a simplified flow chart showing operations 
which are carried out in an arrangement similar to the 
one in Fig. 1. 

Description of a Preferred Embodiment 

An embodiment of an arrangement is described below 
which comprises a mouse function mode, a scanner or read- 
ing pen function mode and a control function mode which 
is based on text recording. 

Fig. 1 shows a mouse pad 10 0, an electronic device 
200 in the form of a computer and an input unit 30 0 for 
the computer. 

The mouse pad 100 has a working field 110 with an 
irregular pattern (not shown) which makes it possible to 
determine the relative positions of two images which have 
partially overlapping contents by means of the contents 
of the images, and a command field 120, in which a number 
of predetermined command indications are stated. 

The input unit 300 has a casing 1 in the shape of 
a pen. One short side of the casing 1 has a window 2 
through which images are captured for the different 
image-based function modes of the input unit 300. 

The casing 1 contains principally an optics part, 
an electronics part and a power supply. 

The optics part comprises a number of light emitting 
diodes 6, a lens system 7 and an optical sensor 8 which 
constitutes the interface with the electronics part. The 
light emitting diodes 6 are intended to illuminate a sur- 
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face of the base which is at the moment below the window. 
The lens system 7 is intended to project an image of the 
surface which is below the window 2 onto the light-sensi- 
tive sensor 8 in as correct a way as possible. The opti- 
cal sensor 8 can consist of an area sensor, such as a 
CMOS sensor or a CCD sensor with a built-in A/D trans- 
ducer. Such sensors are commercially available. 

In this example, the power supply for the input unit 
is obtained from a battery 12 but can alternatively be 
obtained from a mains connection (not shown) . 

The electronics part comprises a 'processor 20 with 
conventional associated circuits, such as various types 
of memory, and associated programs for carrying out the 
functions described here. The electronics part also com- 
prises a transceiver 26 for transmitting information to/ 
from the computer 200. The transceiver 26 can be based on 
infrared technology, ultrasonics or radio technology for 
transmission over short distances, for example in accor- 
dance with the Bluetooth standard. The electronics part 
further comprises buttons 27, by means of which the user 
can control the input unit 300 and in particular change 
the input unit between the mouse function mode, the scan- 
ner function mode and the control function mode. When the 
input unit 300 operates in the mouse function mode, the 
buttons 27 can also have functions which correspond to 
the click buttons on a traditional mouse. 
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The computer 200 is an ordinary personal computer 
with circuits and programs which make possible communi- 
cation with the input unit 300. However, in this embodi- 
ment this also contains a signal-processing unit which 
constitutes part of the arrangement for controlling its 
function. The signal-processing unit consists in this 
example of a program which is installed in the computer 
200. This is shown symbolically by broken lines and refe- 
rence numeral 210. 

As mentioned, the input unit 300 has a scanner func- 
tion mode, a mouse function mode and a control function 
mode . 

The scanner function mode is used to record text. 
The user passes the input unit 300 across the text which 
he wants to record. The optical sensor 8 records images 
with partially overlapping contents. The images are put 
together by the processor 20. Each character in the put- 
together image is localized and, using for example neural 
network software; in the processor 20, its corresponding 
ASCII characters are determined. The text converted in 
this way to character-coded format can be stored, in the 
form of a text string, in the input unit 3 00 or transfer- 
red to the computer 200. The scanner function is describ- 
ed in greater detail in the Applicant's Patent Publi- 
cation No. W098/20446, which is incorporated herein by 
reference. 
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The mouse function mode is used to control a cursor 
on the display 201 of the computer 200. The mouse func- 
tion mode is also image-based in this embodiment. When 
the input unit 300 is moved across the working field 110, 
the optical sensor 8 records a plurality of images with 
partially overlapping images. The processor 20 determines 
positioning signals for the cursor of the computer 200 on 
the basis of the relative positions of the recorded 
images, which are determined by means of the contents of 
the images. The mouse function is described in greater 
detail in the Applicant's Patent Publication No. 
WO99/60469, which is incorporated herein by reference.. 

The control function mode is based on the scanner 
function. The user records text in the same way as in the 
scanner function mode. The text is sent in character- 
coded format from the input unit's 300 transceiver 26 to 
the signal -processing unit 210 in the computer 200, toge- 
ther with an indication that this is control information 
which is to be interpreted. The signal-processing unit 
210 examines the received text and searches for predeter- 
mined information in this in the form of predetermined 
characters and character combinations. When such pre- 
determined information is found, the signal-processing 
unit 210 creates predetermined commands to the computer 
200 as a function of the predetermined information. 

The arrangement described above is used in the fol- 
lowing way. First assume that the user wants to use the 
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input unit 300 as a mouse. He selects the mouse function 
mode by means of the buttons 27. By moving the input unit 
300 on the working field 110 he controls the cursor on 
the display 201 of the computer 200. Assume next that the 
user edits a document in the computer 200. He can then 
mark text by "clicking" with the buttons 27 and posi- 
tioning the cursor. Assume that the user first wants to 
replace a first piece of text with a second piece of text 
which is situated elsewhere in the text. The user presses 
one of the buttons 27 and passes the input unit 300 
across the second piece of text to mark the same. Then he 
changes the input unit 300 to the control function mode 
and records the command indication "cut" by passing the 
input unit 300 across this command indication on the com- 
mand field 12 0 of the mouse pad 100. The input unit 300 
then sends the character-coded text "cut" to the signal - 
processing unit 210 in the computer 200, which identifies 
the text as a command indication and creates a corre- 
sponding command for the word processing application con- 
cerned, which cuts out the marked piece of text. The user 
next changes the input unit 30 0 to the mouse function 
mode and marks the first piece of text using the input 
unit 300 and then causes the computer 300 to paste the 
cut-out piece of text in place of the marked text by 
changing the input unit 3 00 to the control function mode 
and recording the command indication "paste" using the 
input unit 300. 
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Now assume that the user wants to enter text from a 
newspaper in his document. He first positions the cursor 
in the required place using the input unit 300 changed to 
the mouse function mode. Then he changes the input unit 
300 to the scanner function mode and scans the text from 
the newspaper. The text is converted into character-coded 
format and transmitted to the signal-processing unit 210 
which causes the computer 200 to insert the text in the 
position marked by the cursor. 

Now assume that the user sees an interesting web 
address in the newspaper he is reading and wants to look 
at this web page. He then changes the input unit 3 00 to 
control function mode and reads off the web address from 
the newspaper. The recorded text is transferred to the 
signal-processing unit 210 which identifies the character 
combination "http://" and causes the computer 200 to open 
the web page with the recorded address. 

Finally, assume that the user wants to send an 
e-mail to a friend. He uses the input unit 3 00 changed 
to the control function mode to record the command indi- 
cation "e-mail" on the mouse pad 100. The recognition of 
this command indication by the signal-processing unit 210 
results in the unit generating a command to the computer 
200 which causes it to open the e-mail program. The user 
can then record the required e-mail address and even the 
content of the message using the scanner function. 
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As shown above, the user can conveniently carry out 
a number of different functions which comprise inputting 
information and controlling the computer 200 by means of 
just one input unit 300. 

Of course, other functions can be integrated into 
the input unit 300 in order to further increase its 
usability. An example is a function to record handwritten 
text, which is described in the Applicant's Patent Publi- 
cation No. WO99/60467, which is incorporated herein by 
reference . 

Another example is a photographing mode, in which 
the input unit 3 00 via the buttons 27 can be caused to 
record single images and store these and/or transfer 
these to the computer 200. The lens system must be chang- 
ed so that a sharp image on the sensor 8 is obtained at 
an infinite distance, or normally a distance of about two 
meters. In the scanner function mode and the mouse func- 
tion mode, however, the lens system 7 is adjusted so that 
a sharp image is obtained of an object which is position- 
ed at the window 2, i.e. normally about two centimeters 
from the sensor 8. 

Moreover, other commands than those stated above can 
be generated. A user may also himself define how recorded 
text is to be interpreted by the signal-processing unit 
200 and which control of the computer 200 a certain 
recorded text is to result in. 
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It has been described above that the change between 
the different function modes takes place by the user 
pressing the buttons 27 on the input unit 300. As an 
alternative, the input unit 300 can itself detect that 
it is to change between different function modes. 

Fig. 2 illustrates schematically a flow chart of the 
operations in such an alternative arrangement. The input 
unit 300 is arranged to search for predetermined infor- 
mation in each image recorded with the optical sensor 8 
(step 401) . The predetermined information can be, for 
example, the pattern on the working field 110 of the 
mouse pad 100. If the processor 20 detects this pattern, 
it changes to the mouse function mode (step 402) and pro- 
cesses the images in the manner described above to gene- 
rate positioning signals to the cursor on the display 201 
of the computer 200. If the user then places the input 
unit 300 on a newspaper in order to scan text, the pro- 
cessor 20 no longer detects the mouse pad pattern and 
then knows that it is to change to the scanner function 
mode (step 403) and process the images in the manner 
described above for identification of text and conversion 
thereof to a character-coded text string. The text string 
is then transmitted to the computer 200 (step 404) , in 
which the signal-processing unit 210 in this embodiment 
continually matches the received text strings to the con- 
tents of a database (step 405) . In case of correspon- 
dence, the signal -processing unit 210 generates a com- 
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mand, corresponding to the text string, to the computer 
200 (step 406) , and otherwise, the text is inputted, if 
possible, to an application in the computer 200 (step 
407) . In this case, an automatic change between the scan- 
ner function mode and the control function mode thus 
takes place (step 405) by means of an intelligent filter. 
The intelligent filter in the signal-processing unit 210 
analyses the format of the received text string for iden- 
tification of control information. An e-mail address can, 
for example, be identified by the presence of an at sign, 
optionally in combination with its relationship with 
other given characters, and is interpreted as a command 
to open an e-mail program with the e-mail address entered 
in the address field. A web address can be identified by 
the presence of the character combination "http://" or 
"www", optionally in combination with its relationship 
with other given characters, and is interpreted as a 
command to open a web reader with the indicated address . 
A file address can, for example, be identified on the 
basis of the character combination " :\ M in combination 
with a given finalizing file type indicator (".doc", 
".exe" , ".mp3", etc.) and interpreted as a command to 
open a file by means of the program indicated by the file 
type indicator. 

According to an alternative, the input unit 300 is 
actively controlled to the control function mode by the 
user, however, without using buttons. The command indica- 
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tions in the command field 120 of the mouse pad 100 in 
Fig. 1 can be written in a given manner, so that the pro- 
cessor 20 can detect that the inputted characters are not 
characters that are to be inputted into the computer 
according to the scanner function mode, but characters 
that represent a command and are to be sent to the 
signal -processing unit 210 to be processed as such. The 
command indications can be, for example, written in a 
special size, a special font or a special line thickness. 

As another example, the change to the scanner func- 
tion mode can be carried out on the basis of change com- 
mands which are written in the command field 120 of the 
mouse pad 100, as is evident from Fig. 1. When the user, 
for instance, wants to change to the scanner function 
mode he records by means of the input unit 300 the word 
"scanner" from the command field 120. The processor 20 
identifies this as predetermined information which indi- 
cates that it is now to carry out a scanner function. 
Correspondingly, recording of the word "camera" from the 
command field 120 results in a change to the photograph- 
ing mode . 

The above description has been given with reference 
to a mouse pad and a computer. However, it will be appre- 
ciated that the arrangement is also usable in other 
cases, such as for controlling a mobile phone or a PDA. 
For instance, the input unit can be used to read, from 
a business card, a fax number, a phone number, an e-mail 
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address or a web address and, on the basis thereof, cause 
the mobile phone or the PDA to connect to one of these 
addresses. In this context, it will appreciated that the 
input unit and the signal -processing unit can be an inte- 
grated part of the mobile phone or the PDA. 

Reverting to the mouse pad in Fig. 1, it was stated 
above that the pattern on the same is an irregular pat- 
tern and that the mouse function is achieved by determi- 
nation of the relative positions of the recorded images. 
In another embodiment, the pattern on the mouse pad 100 
can be a position-coding pattern, which systematically 
codes positions over the whole of the mouse pad 100. In 
this case the mouse function can be based on reading off 
positions using the position-coding pattern. In addition 
the change to the mouse function mode can be based on 
recognition of the position-coding pattern. In addition 
particular positions or position areas (also called 
domains or regions) , for example those corresponding to 
the different command indications in the command field 
120, can be dedicated to particular function modes. When 
the processor detects a particular position, it deter- 
mines which function corresponds to this position. In 
this way the input unit 3 00 can be caused to change from 
one function mode to another function mode by placing it 
in a particular position on the mouse pad. Different 
regions of the position-coding pattern can also be dedi- 
cated to commands for controlling the computer 200. 
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Instead of the signal-processing unit in the computer 200 
detecting predetermined information in the text which is 
entered, it can thus detect positions in the form of 
coordinates and identify which command is to be created 
to control the computer 200. For example, if the user 
wants to open the e-mail program in the computer 200, 
he can place the input unit 3 00 on the mouse pad 100 in 
a position where it says "e-mail". The optical sensor 8 
records an image of the position-coding pattern in this 
position. The processor 20 identifies which position, 
that is which coordinates, corresponds to the position- 
coding pattern in the image. It sends the coordinates to 
the signal -processing unit 210 in the computer 200. The 
signal-processing unit 210 identifies that these coordi- 
nates mean that it is to create a command to the computer 
200 which causes it to open the e-mail program. In this 
case, the message "e-mail" is only an indication to the 
user to which command the field corresponds while the 
actual operation triggered by the input unit 300 is 
determined by the position-coding pattern. The advantage 
of this arrangement is that the input unit need not sub- 
ject a text to character recognition (OCR) , with the 
ensuing risk of misinterpretation. 

The mouse pad can thus be divided into position 
areas or regions which are associated with different 
functions or commands . An additional example of this 
is that one region can be dedicated to a relative mouse 
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function mode (the cursor is moved in the same way as the 
input unit) and another region to an absolute mouse func- 
tion mode (the cursor is placed in the position which 
corresponds to the position of the input unit on the 
mouse pad) . The input unit itself understands which 
function it is to use on the basis of whether the posi- 
tion-coding pattern (and hence the identified coordi- 
nates) belongs to one or the other region. 

Of course, alternatively the same surface can be 
used for the relative and the. absolute function mode and 
the change can be carried out by means' of change commands 
in the way described above. 

A further example is that the mouse pad can have 
an area which is dedicated to a scrolling function. The 
input unit can thus be a mouse with various mouse func- 
tions. It can also be a mouse which, in addition to con- 
trolling a cursor on a display, can control other func- 
tions of a computer or other electronic devices, such as 
a mobile telephone or a PDA. 

The above description is just one example of how the 
arrangement according to the invention can be designed. 
Based on the summary of the invention, experts in the 
field can achieve a number of variants of this example 
within the scope of the appended claims. 
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